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(57) Abstract : 

PURPOSE: To amplify a time division duplex(TDD) 
signal with a single amplifier by sharing the 
- *; < *T i amplifier and decoding the control signal 


' > ^ 1 i in mi 1 1 i d I i i i id i ' ) b i i t tt ion to extract the 

\ /] «. t^jJ ^*4— * transmission/reception switching timing and 
< ' ] switching the repeating direction of the amplifier. 


CONSTITUTION: An amplifier 10 is shared between the 
repeating direction from the radio base station to 
a mobile station and that from the mobile station 
to the radio base station, and a receiver 12 is 
provided as the means which decodes the control signal transmitted from the radio 
base station to extract the signal of the transmission/reception switching timing 
in the radio base station from this signal. Switches 3 to 6 are provided as means 
which switch the repeating direction of the amplifier 10 by the output of this receiver 
12. The TDD signal is repeated by the single amplifier 10, and the repeating direction 
is switched by extracting the transmission/reception switching timing of the base 
station from the control signal transmitted from the base station. Consequently, the 
structure is simplified because of one amplifier 10. 

* NOTICES * 
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the original precisely. 

2. **** shows the word which can not be translated. 
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CLAIMS 


[Claim (s) ] 

[Claim 1]A communication relay group provided with an amplifier which amplifies a 
radio signal which performs radio with a time division duplex system while a base 
transceiver station and a mobile station characterized by comprising the following 
change transmission and reception signals in time using the same frequency. 
A means to decode a control signal which the above-mentioned amplifier is common to 
the relay direction from the above-mentioned base transceiver station to the 
above-mentioned mobile station, and the relay direction from the above-mentioned 
mobile station to the above-mentioned base transceiver station, and a base 
transceiver station transmits, and to extract a signal of switching timing of 
transmission and reception in the base transceiver station from the signal. 
A means which changes the relay direction of the above-mentioned amplifier with the 
output of this means to extract. 

[Claim 2]The communication relay group comprising according to claim 1: 
A means to fluctuate a phase of a signal to relay continuously. 

A means to detect an error rate of the signal in the state of changing a phase of 
a signal to relay. 

A means to reduce a gain over a signal relayed when a detected error rate exceeds 
a value defined beforehand. 


[Translation done. ] 
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damages caused by the use of this translation. 


1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Appl ication] This invention is used for the relay of a time sharing duplex 
operation (TDD) signal. It is related with the communication relay group which relays 
the both sides of the radio signal from a base transceiver station to a mobile station, 
and the radio signal from a mobile station to a base transceiver station by time 
sharing especially. 
[0002] 

[Description of the Prior Art] Drawing 11 i s a block block diagram showing the 
conventional common communication relay group. This conventional example equipment 
is provided with the antennas 141 and 142, the zone filters 143 and 144, and the 
amplifiers 145 and 146. If the basic motion of this communication relay group is 
explained, the antenna 141 will receive the electric wave emitted from the base 
station, After inputting the input signal into the amplifier 145 via the zone filter 
143 and amplifying with the amplifier 145, it transmits towards a mobile station via 
the zone filter 144 from the antenna 142. The antenna 142 receives the electric wave 
emitted from the mobile station, and it inputs into the amplifier 146 via the zone 
filter 144, and after amplifying with the amplifier 146, it transmits towards a base 
station via the zone filter 143 from the antenna 141. 

[0003]This conventional example is equipment which relays communication of a 


frequency division duplex operation (FDD) system, and is for getting down with an 
uphill signal (mobile station transmission, base station reception), and 
communicating by signal (base station transmission, mobile station reception) using 
separate frequency. For this reason, the same frequency cannot be changed by an 
up-and-down circuit, and it cannot use for the relay of a TDD system. 
[0004] Drawing 15 is a block block diagram showing the conventional example of the 
communication relay group which relays the radio signal of a TDD system. This 
conventional example equipment differs from the conventional example which having 
had the switchers 151 and 152 for changing the same frequency by an up-and-down circuit 
showed to drawing i I . 

[0005]About the electric wave emitted from the base station, the switchers 151 and 
152 are changed to the amplifier 145 side, the antenna 141 receives, and it amplifies 
with the amplifier 145, and transmits to a mobile station from the antenna 142. About 
the electric wave emitted from the mobile station, the switchers 151 and 152 are 
changed to the amplifier 146 side, the antenna 142 receives, and it amplifies with 
the amplifier 146, and transmits towards a base station from the antenna 141. 
[0006]Since the same frequency will be used for time sharing by an up-and-down circuit 
if a TDD system is used, there is an advantage that frequency can be used effectively. 
[0007] 

[Problem to be solved by the invent ion] However, in the conventional communication 
relay group which relays the radio signal of a TDD system, the amplifier was needed 
for the up-and-down circuit, respectively, and, moreover, the timing signal special 
for the change was needed. For this reason, there was a fault of hardware which lacks 
in economical efficiency constitutionally. 

[0008]This invention solves such SUBJECT and an object of this invention is to provide 
the communication relay group which amplifies a TDD signal with a single amplifier. 
[0009] 

[Means for solving problem]This invention is characterized by a communication relay 
group comprising the following. 

A means to decode the control signal which an amplifier is common to the relay 
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direction from a base transceiver station to a mobile station, and the relay direction 
from a mobile station to a base transceiver station, and a base transceiver station 
transmits, and to extract the signal of the switching timing of the transmission and 
reception in the base transceiver station from the signal. 

The means which changes the relay direction of an amplifier with the output of this 
means to extract. 

[0010] It is desirable to have further a means to reduce the gain over the signal 
relayed to a means to fluctuate the phase of the signal to relay continuously, and 
a means to detect the error rate of the signal in the state of changing the phase 
of the signal to relay when the detected error rate exceeds the value defined 
beforehand. 
[0011] 

[Function]A single amplifier relays a TDD signal and it carries out by asking for 
the switching timing of transmission and reception of the base station from the 
control signal with which the base station transmitted the change of the relay 
direction. Since the relay direction is changed using the signal which structure 
becomes easy and is relayed since the number of amplifiers is one, the composition 
for it is also easy. 

[0012] Fluctuating the phase of the signal to relay, by measuring an error rate, an 
oscillation can be detected beforehand, a gain can be reduced and an oscillation can 
be prevented. 
[0013] 

[Working example] Drawing J is a block block diagram showing the communication relay 
group of the first embodiment of this invention. This embodiment equipment is a 
communication relay group which amplifies and relays the radio signal which performs 
radio with a time division duplex system, while a base transceiver station (or master 
station) and a mobile station (or slave station) change transmission and reception 
signals in time using the same frequency. 
It has the two antennas 1 and 2 and amplifiers 10. 
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The place of the amplifier 10 by which it is characterized [ of this example ] here 
is common to the relay direction from a base transceiver station to a mobile station, 
and the relay direction from a mobile station to a base transceiver station, It is 
in having had the receiver 12 as a means to decode the control signal which a base 
transceiver station transmits, and to extract the signal of the switching timing of 
the transmission and reception in that base transceiver station from that signal, 
and having had the switchers 3-6 as a means which changes the relay direction of the 
amplifier 10 with the output of this receiver 12. Furthermore, this example is 
provided with the phase shifter 8 and the signal generator 9 as a means to fluctuate 
the phase of the signal to relay continuously, When it has the signal error rate 
detector 13 as a means to detect the error rate of the signal in the state of changing 
the phase of the signal to relay and the detected error rate exceeds the value defined 
beforehand, it has the control section 14 and the attenuator 7 as a means to reduce 
the gain over the signal to relay. 

[0014] It is received by the antenna 1 and the electric wave, i.e., a going-down 
electric wave, which the base station transmitted is inputted into the amplifier 10 
via the switcher 3, the switcher 5, the attenuator 7, and the phase shifter 8. The 
amplified output of the amplifier 10 is transmitted to a mobile station from the 
antenna 2 via the switcher 6 and the switcher 4. The electric wave ************ 
electric wave which the mobile station transmitted is received by the antenna 2, it 
is inputted into the amplifier 10 via the switchers 4 and 5, the attenuator 7, and 
the phase shifter 8, and the output of the amplifier 10 is transmitted to a base station 
from the antenna 1 via the switcher 6 and the switcher 3. 

[0015]The receiver 12 receives the signal from a base station, and controls the 
switchers 3-6 synchronizing with the TDD cycle of a base station. This method is 
explained below. 

[0016] Drawing 2 shows the example of a frame format of the access method used by this 
example. Here, the case where four-channel 8 slot TDMA-TDD is used is explained. To 
the time T, one slot is T/8 and a transmit receive comprises four slots (= T/2) for 
the cycle of one frame. Below, it explains as time to get down from those of a time-axis 
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for Masakata, and time of going up of a negative direction. 

[00 17] ,' ' : ■! - _sho»s illation between sending and receiving timing of a base station, 
and a signal which the receiver 12 extracts. It gets down and receiving timing of 
a control channel and a slot timing signal with which the receiver 12 extracts (d) , 
and (e) show a frame alignment signal. [ in / (b) can set (a) to frame timing of a 
base station, can be set to control signal timing of a base station, and / in (c) 
/ the receiver 12 ] Here, a case where a base station uses the 2nd slot as a control 
channel is shown. That is, a base station transmits a control signal from which it 
gets down using the second slot in one frame. A control signal is transmitted to not 
all frames, but it transmits with a cycle of every n frames, i. e. , Tl=nxT. This 
going-up slot corresponding to [ get down and ] a control signal is late for a control 
signal from which it gets down T/2, and serves as a cycle of T after that. 
[0018]How to control the switchers 3-6 with reference to drawing 1 and drawing 3 is 
explained. 

[0019]First, the switchers 3 and 5 are changed to the D (getting down) side. Since 
it is desirable not to relay a signal at this time, the switcher 6 is carried out 
at the middle point. The switcher 4 may be arbitrary. Next, the receiver 12 is set 
as continuous reception mode, the signal generator 9 is stopped, and the phase of 
the signal to relay is kept from changing. The attenuators 7 and 11 are adjusted and 
it is set as the level with which it gets down from the input level of the receiver 
12, and a signal serves as ability ready for receiving. 

[0020]Next, it gets down with the receiver 12, the signal of a control channel is 
received, and a slot timing signal (draw ing ! id)) is extracted. It asks for a slot 
number from this signal. Here, the case of slot number =2 is explained. Since it is 
slot number =2, as it is shown in drawing 3 (e) , it is from the head of the receiving 
timing of a control channel. - The frame alignment signal started at T/8 of the times 
can be extracted. This synchronized signal is the air time (getting down) of a base 
station at the time of a high level. 

It is the receiving time (going up) of a base station at the time of a low. 
That is, it means that the base station and the synchronization were obtained. 
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[0021] Therefore, when a frame alignment signal is a high level at this time, by 
controlling the switchers 3-6 to the U side at the D side, when it is a low, at the 
time of transmission of a base station, it gets down, a signal is relayed, and it 
becomes possible at the time of reception of a base station to relay an uphill signal. 
After the synchronization with a base station is obtained, the signal generator 9 
is operated and the phase of a relay signal is changed. 

[0022]The phase shifter 8 and the signal generator 9 enable detection of the state 
in front of the oscillation state of a communication relay group by detecting a signal 
error rate by changing the phase of a relay signal. This is explained below. 
[0023]First, it explains from the characteristic at the time of relaying a signal 
via a communication relay group. Generally, with a communication relay group, the 
surroundings lump to a receiver from the antenna of the transmitting side occurs, 
and when the levels of the surroundings lump increase in number, it may oscillate. 
[0024] Drawing 4 is a figure explaining the gain of the appearance of a communication 
relay group. The hybrids 402 and 404, the phase shifter 406, and the attenuator 407 
express the effect of a surroundings lump. The signal inputted from the input terminal 

401 passes along the hybrid 402, and is inputted into the amplifier 403. The output 
of the amplifier 403 is outputted to the output terminal 405 through the hybrid 404. 
The output of the amplifier 403 branches by the hybrid 404, is compounded by the hybrid 

402 with an input signal via the phase shifter 406 and the attenuator 407 again, and 
is again inputted into the amplifier 403. 

[0025]Here the gain of 3 dB and the amplifier 403 for the loss of the hybrids 402 
and 404 GdB, If the amount of phase deviation of a round of the loop which comprises 
[ loss / of the attenuator 407 ] OdB, the hybrid 402, the amplifier 403, the hybrid 
404, the phase shifter 406, and the attenuator 407 in the loss of LdB and a phase 
shifter is made into 2n pi+theta (n= 0, 1, 2 — ), The gains g are g=beta and (1-2 
alpha-cos theta+alpha 2 ) ~ 1/z . — (1) 

It is expressed. Here, they are beta=G-6 and alpha=G-6-L=beta-L. That is, a gain when 
beta can disregard a return, and alpha show open-loop gain. 

[0026]This relation is shown in drawing 5 . In the figure, a horizontal axis shows 
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loop gain alpha and a vertical axis shows the gain g. 

[0027]Here, in the case of theta= 0, if alpha becomes large for positive feedback, 
the gain g will increase, and if alpha becomes large for negative feedback when it 
is theta=pi, the gain g will decrease. 

[0028]Next, in the embodiment shown in drawing 1 , the signal error rate detected with 
the signal error rate detector 13 about the case where changed the output of the signal 
generator 9 and the amount of phase deviation in phase SHITA 8 is changed is explained. 
[0029] Drawing 6 shows the characteristic of the phase shifter 8. A horizontal axis 
expresses control voltage and a vertical axis expresses a phase shifting amount. As 
shown in this figure, the phase shifter 8 is constituted so that the amount of phase 
deviation may be linearly determined to control voltage. 

[0030] Drawing 7 shows the output wave of the signal generator 9. A horizontal axis 
expresses time and a vertical axis expresses output voltage. As shown in this figure, 
output voltage changes linearly with the cycle of 4T 0 . 

[0031]D rawing 8 is the phase characteristic of a round at the time of using a signal 
generator with the output wave shown in a phase shifter with the characteristic shown 
in drawing 6 , and drawing 7 . In this figure, a horizontal axis expresses time and 
a vertical axis expresses the amount of phase deviation of a round. 
[0032] Here, phi is the amount of phase deviation of a round which remains when the 
control voltage of the phase shifter 8 is zero. At the time T= 0, as shown in drawing 
7, since the output of the signal generator 9 is zero, the phase deviation of the 
phase shifter 8 serves as zero, and the amount of phase deviation of a round serves 
as 2n pi+phi to which the phase deviation phi which remains was added. In time T=T 0 , 
since the output of the signal generator 9 is e, the phase deviation of the phase 
shifter 8 is pi, and the amount of phase deviation of a round serves as pi+phi (2n+l). 
Hereafter, the output of the signal generator 9 increases to 2T 0 to 2e, and also 
increases the amount of phase deviation of a round to it to pi+phi (2n+2) . Next, to 
2T 0 to 4T 0 , since the output of the signal generator 9 decreases to zero, the amount 
of phase deviation of a round also decreases to 2n pi+phi. As mentioned above, the 
amount of phase deviation of a round changes continuously from 2n pi+phi (2n+2) to 
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pi+phi. 

[0033] In such a state, the error rate over the loop gain of the signal to relay is 
explained below. 

[003 1 ] In n i n )i how ? an example of the error rate characteristics of a relay signal, 
a horizontal axis expresses loop gain alpha and a vertical axis expresses a digital 
error rate (BER) . Here, the example at the time of setting up become BER=10~ 4 when 
alpha is -infinity is shown. This setting out was performed by adjusting the reception 
input level to the receiver 12 with the attenuator 11. The case where the phase of 
a round is 2npi, the case where it is 2n pi+n, and the output of the signal generator 

9 are vibrated in this figure with constant speed, as shown in drawing 7, and the 
measuring period of BER long enough is taken to it as compared with that fluctuation 
period 4T 0 , the influence of an instant phase is equalized, and the case where it 
made and measures is shown in it. 

[0035] If a phase is vibrated with constant speed, the characteristic which BER 
increases rapidly will be obtained as alpha approaches zero. By using this 
characteristic, a state just before repeating installation oscillates is detectable. 
For example, if it will detect that the detection value became with the signal error 
rate detector 13 more than 10" 3 supposing it is BER**10" 3 in alpha=-alpha 1 dB, it is 
detectable that alpha approaches 0 dB exceeding -alpha^B. In response to this result, 
the control section 14 changes the magnitude of attenuation of the attenuator 7 into 

10 dB from 0 dB. Thereby, the loop gain of a round is set to -alpha^lOdB, and an 
oscillation can be prevented. 

[0036]The attenuator 11 adjusts the input level to the receiver 12, and in order to 
detect a surroundings lump, it sets it up become the optimal value. There is little 
magnitude of attenuation by the attenuator 11, if the input level to the receiver 
12 is set up highly, when it is alpha=-inf inity, it will become -infinity ** of BER=10, 
and it will become to exceed a threshold just before an oscillation. On the contrary, 
if the magnitude of attenuation by the attenuator 11 is large and the input level 
to the receiver 12 is set up low, a threshold will be exceeded even when a surroundings 
lump is changed slightly. 


[0037]When the threshold (here 1(T 3 ) of the preset value of BER is exceeded, 
correspondence to an obstacle can also be enabled by displaying an alarm or sending 
an alarm signal to a base station etc. in the state where enlarge the magnitude of 
attenuation of the attenuator 7 and it was made not to oscillate. 
[0038]Since it is possible for the receiver 12 to get down at the time of transmission 
of a base station, and to receive a signal by operating to the above-mentioned timing, 
even if the clock timing of a base station and the receiver 12 shifts, the receiver 
12 can be followed automatically. 

[0039] Drawing 10 is a block block diagram showing the communication relay group of 
the second embodiment of this invention. Having replaced this embodiment equipment 
with the switchers 5 and 6, and having used the hybrids 21 and 22 differs from the 
first embodiment. The hybrid 21 is made to input into the amplifier 10 via the 
attenuator 7 and the phase shifter 8 also about one signal of the switchers 3 and 
4. The output of the amplifier 10 is sent to the switchers 3 and 4 from the hybrid 
22. Therefore, it can get down with an uphill signal and can amplify like [ all / 
with a signal ] the first embodiment. Since there is a loss of 3 dB as hybrid character, 
it is necessary to raise a signal level of 3 dB of the output side of 6 dB and the 
amplifier 10 for the gain of the amplifier 10. If one side of the hybrids 21 and 22 
is replaced with a switcher like the first embodiment, the gain of the amplifier 10 
can be managed with an increase in 3 dB. If it replaces with the hybrid 22 of an output 
side and a switcher is used, it is not necessary to raise the signal level of an output 
side only by raising a gain of 3 dB of an amplifier. 

[0040]Draw_i_ng_JJ 1 _is a block block diagram showing the communication relay group of 
the third embodiment of this invention. Having replaced this embodiment equipment 
with the switchers 3 and 4, and having used the hybrids 31 and 32 differs from the 
first embodiment. The signal from either of the hybrid 31 or 32 is chosen by the 
switcher 5, and it is made to input into the amplifier 10 via the attenuator 7 and 
the phase shifter 8. The output of the amplifier 10 is chosen by the switcher 6 and 
sent to the hybrid 31 or 32. Therefore, in the case of this embodiment as well as 
the first embodiment and the second embodiment, amplification of an up-and-down 
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signal is possible. Since there is a loss of 3 dB as hybrid character like the second 
embodiment, it is necessary to raise a signal level of 3 dB of the output side of 
6 dB and the amplifier 10 for the gain of the amplifier 10. If one side of the hybrids 
31 and 32 is replaced with a switcher like the first embodiment, the gain of the 
amplifier 10 can be managed with an increase in 3 dB. 

[0041] Drawing 12 is a block block diagram showing the communication relay group of 
the fourth embodiment of this invention. This embodiment equipment is provided with 
two amplifiers in parallel, and differs from the embodiment with above-mentioned it 
being a ** parallel operating method using a 90-degree hybrid or a 180-degree hybrid 
greatly. That is, it has the hybrids 41 and 42 and the attenuator 7-1 and the amplifier 
10-1, the attenuator 7-2, and the amplifier 10-2 are connected in parallel in the 
meantime. In this embodiment, the phase shifter 8 and the signal generator 9 are 
arranged between the switcher 3 and high Brit 41, it has the directional coupler 43 
between the hybrid 42 and the switcher 4, and the directional coupler 43 performs 
signal branch to the receiver 12. 

[0042] It is received by the antenna 1 and the electric wave from a base station is 
inputted into the hybrid 41 via the switcher 3 and the phase shifter 8. The hybrid 
41 distributes this signal to two, and one side inputs another side into the amplifier 
10-1 via the attenuator 7-2 at the amplifier 10-2 via the attenuator 7-1. The amplifier 
10-1 and the amplified output of 10-2 are compounded by the hybrid 42, and are 
transmitted from the antenna 2 via the directional coupler 43 and the switcher 4. 
It is received by the antenna 2 and the electric wave from a mobile station is inputted 
into the hybrid 41 via the switcher 4. The hybrid 41 distributes this signal to two, 
and one side inputs another side into the amplifier 10-1 via the attenuator 7-2 at 
the amplifier 10-2 via the attenuator 7-1. The amplifier 10-1 and the amplified output 
of 10-2 are compounded by the hybrid 42, and are transmitted from the antenna 1 via 
the switcher 3. 

[0043] In order to perform operation equivalent to the first thru/or the third 
embodiment, the phase shifter 8 and the signal generator 9 should be formed between 
the hybrid 41, and the attenuator 7-1 and 7-2, and the relay signal to the receiver 
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12 should be branched by the amplifier 10-1 and the outgoing end of 10-2. However, 
if it is made such, a required circuit will increase. About the signal which the 
going-up direction, i.e., a mobile station, transmits, and a base station receives, 
if it thinks practical, when a mobile station moves, level fluctuation occurs and 
it is not suitable for detecting a signal error stably. So, in this example, it got 
down, and decided to supervise the signal of a direction, i.e., the signal which a 
base station transmits and a mobile station receives, and circuitry is simplified. 
A problem does not have the composition which gets down and supervises only the signal 
of a direction, either. 

[0044] Drawing 13 is a block block diagram showing the example of correction of the 
fourth embodiment selectively, and shows the example of composition in the case of 
getting down with the uphill direction and supervising the signal of both sides with 
a direction. In this case, the directional couplers 44 and 45 are formed in the 
amplifier 10-1 and the output of 10-2, respectively, the signal which was alike, 
respectively and branched more is compounded by the hybrid 46, and it outputs to the 
receiver 12 via the attenuator 11. 

[0045]What is necessary is just to form the phase shifter 8 and the directional coupler 
43 in the position shown in drawing 12 , if it gets down and only the signal of a 
direction is supervised. 
[0046] 

[Effect of the Invention]As explained above, the communication relay group of this 
invention can amplify a TDD signal with a single amplifier, simplifies an equipment 
configuration, and can realize economical hardware organization. When the error rate 
of the signal of a communication relay group is detected and the error rate becomes 
beyond default value, radiation of jamming can be prevented a priori by detecting 
the state in front of an oscillation and reducing the gain as repeating installation. 
[0047]When a hybrid is used, in a switcher, two sets and a control signal can decrease 
by two lines, and much more economization can be realized. Since it ends by gain 
reduction of 6 dB even when one amplifier breaks down when arranging in parallel of 
the amplifier is carried out, reliability can be raised. Depending on arrangement 
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of the branch terminal to a phase shifter and a receiver, the gain of an uphill signal 
and the fall of an output can be suppressed small. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The block block diagram showing the communication relay group of the first 
embodiment of this invention. 

[ Di i ' ! ik The figure showing the example of a frame format of the access method used 
by this example. 

[Drawing 3] It is a figure showing the relation between the sending and receiving 
timing of a base station, and the signal which a receiver extracts, It gets down and 
the receiving timing of a control channel and the slot timing signal with which a 
receiver extracts (d) , and (e) show a frame alignment signal. [ in / (b) can set (a) 
to the frame timing of a base station, can be set to the control signal timing of 
a base station, and / in (c) / a receiver ] 

^ The figure explaining the gain of the appearance of a communication relay 
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group. 

i,; i n, I In- fi mil e showing the relation between loop gain alpha and the gain g. 
[Drawing 6] T he figure showing the characteristic of a phase shifter. 
[Draj nTg__7jThe figure showing the output wave of a signal generator. 
[Drawing 8] The figure showing the phase characteristic of a round at the time of using 
a signal generator with the output wave shown in a phase shifter with the 
characteristic shown in drawing 6, and drawing 7. 

[Drawing 9 J T he figure showing an example of the error rate characteristics of a relay 
signal. 

[Drawing 10] The block block diagram showing the communication relay group of the 
second embodiment of this invention 

\\)t a» i tts> i i i The I) lock I) 1 ock d i a gram showing the communication relay group of the third 
embodiment of this invention. 

[Drawing 12] The block block diagram showing the communication relay group of the 
fourth embodiment of this invention. 

[Drawing 13] T he block block diagram showing the example of correction of the fourth 
embodiment selectively. 

[Pi ! 1 i i) g 14] The block block diagram showing the conventional common communication 
relay group. 

]J)rjiwJ_ng___15j_The block block diagram showing the conventional example of the 

communication relay group which relays the radio signal of a TDD system. 

[Explanations of letters or numerals] 

1, 2, 141, and 142 Antenna 

3-6, 151, and 152 Switcher 

7, 7-1, 7-2, and 11 Attenuator 

8 Phase shifter 

9 Signal generator 

10, 10-1, 10-2, and 145 and 146 Amplifier 

12 Receiver 

13 Signal error rate detector 
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14 Control section 

21, 22, 31, 32, 41, 42, and 46 Hybrid 

43, 44, and 45 Directional coupler 

401 Input terminal 

402 and 404 Hybrid 

403 Amplifier 

405 Output terminal 

406 Phase shifter 

407 Attenuator 

143 and 144 Zone filter 
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(54) RADIO REPEATING INSTALLATION 

(S7)Abstraet: 

PURPOSE: To amplify a time division duplex(TDD3 signal with a 
single amplifier by sharing the amplifier and decoding the control 
signal transmitted from a radio bass station to extract the 

; ::FyT ] transmission/reception switching timing and switching the 

# J ,4;i|i> — ^ I 'repeating direction of the amplifier. 

[ 1 1 5 ; % V % ! CONSTITUTION: An amplifier 10 is shared between 'the 

i F'l | t-A / }S ^'^Js^l repeadng direction from the radio base station to a mobile 
% 1 " station' and that from the mobile station to the radio base 
' j station, and a receiver 12 is provided as the means which 
decodes the control signal transmitted from the radio base 
station to extract the signal of the transmission/reception 
switching timing in the radio base station f r om this signal. 
S\ itches i to 6 are provided as n u > itch the 

repeating direction of the amplifier 10 by the out put of this 
receiver 12. The TDD signal is repeated by the single amplifier 10, and the repeating direction is 
switched by extracting the transmission/reception switching timing of the base station from the control 
signal transmitted from the base station. Consequently, the structure is simplified because of one 
amplifier 10. 
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: nmm i ] mmmmm t mmm t wm-fflm&m 
<- > r j*sft it # ^ B$r H i w tc $j o w*. a # e, b^dmi^ 

zommmmtcistf zm^immwi* j s >?©fi^f io 
s. 

«f a ft ^©fiffl^tt-r a ttti-c-eo^og »j * 

*KB*iK-ra<i#K*r^sipj»*fiT3-&s*S£* 20 
«^fct*5Ri| 1 ta«©«**«g. 

[0 0 0 1] 

ifflthommm: ^mmm^mmm (tddmi 

[0002] 

[«£*©&«] H 1 4 Bfi£3|£0-«Wft«lttl*«iai* 

7^t7v->?mfm-cfoz> a comwmmx r>T- 30 

f 141, 14 2, &t&6ffl& 1 43. 1 44 fc JcD-lf 

r>r^ 1 4 1 TSti, ^©sffff^^ts^rfin 1 
4 3 1 4 5 'n a^j 0 , ma® 1 4 5 r m 

IILfcflK, 4 4^UT7>rt 1 4 2 

nfcH$?£T>r^ 1 4 2 TSfiU ##5iftS 1 4 4 
£^ LTitfl^ 1 4 6 CCA* L , 1 4 6 VtWS L 

fcW£&Wi*>%m\ 43^lt7>ftl 4 1^6S 40 

[ 0 0 0 3 ] C ©^*MBJ1*»^SJMI ( F D D ) # 

s©aft^«-rs«^'*f3, ±int*t 

ff, ggiWSff ) £T^t^ (*«Sff, 

ft) £^[J^©J!$ciS!£{jeffl LTjiff^f 5 /c&E>©£>© 

C £ tt-Ctf, T D D^©tpiffi(Ctt^-C^JS^ 0 
[ 0 0 0 4 ] 0 1 5 BTD D*S©iEMf-^*«-rS 


i£>©^Hig 1 5 1 , 1 5 2^m±fcCtiim\ 

[0005] Mt&mfrbmiztitcnmt-o^-cu. w 
sgf 1 5 1 . 152 zmm 1 4 5 rocc^ (3 @*-c*s 

7 yr-r 1 4 1 rsft u Wag 1 4 5 tWslt 
r>r^i 4 2^6»»^ccsffrs„ ^mm^htka 
zhtcmmc-D^z it, wmwi 151, 152 

1 4 6ffiJ{C$J9§;?.Tfct, T>r^ 1 4 2r"SffL, 
tfifag 1 4 6 rtgitl L , T >r ^ 1 4 1 J; <0 Sit Jffcft 

[0 0 0 6] TDDMW^i, |HHJl«£i:T 
0^T'B^fi)(Cffiffl-ra©r, JI«^Wx&(CW^rt 

[0 0 0 7] 

[|PM?i£LJ;*>£-f5ilgI] LfrU TDDTjS© 
fC-etl^ftiitlfg£^£U L^fe, *OWf5@i© 

[0 00 8] C<D£'}l3:mm*tB8kL. TD 

[0 0 0 9] 

«, ii*i^*«Sill2^^ 6^tt^^O*«^ £#tt 

[0010] ^M-rsif^ofifg^aMB^KStts-tfa 
£ , m nomm-mm-r m,mx^<D\m 

SWS^fiTS^S^i^S 6Kffi^.5C £*1MS L 
[0011] 

[fpffl] TDDft^©«^m-©iillnr1f^, ^© 
«*|nl©^ 0 S A ©Sfi L fcSUWf 6 * 

ff ^ o im%& 1 ffl/c W % ©r S®*31S*(c & 0 , 
T^fi^ffi^r«^ifii*W3ms©-t:^©fcfe© 

[0012] s^k, «-rsft^©{iffi^^tt§-&a 

[0013] 

hi 1 «*nnn-ii^©^*i»iiiit%^ 
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temtt-cummm zn^ nmmm^m l x «tt h 
imtpimm.T$> t ) > 2i, was 

l o i £ fix a „ cc r*»SWo^M i f h i c 5 

f?»^*p 6«5**Ji--©«#fr i r«ar * o . ftt 

©fellSite Jcfctf&S§ff©t£l§5? -Y 3 >^©fi^£ 

am-rs^si or^ftti 1 2 c©§<ft!i 2 10 

©ffi;tjfi:J;9JBifi3ll 0©«#fr£^lix&^ja£ 

b, «-rsff^©fiffl^a^w{c.«§-tf^^gi l 

Tftffli^ * 8 fc«fc Wtf6£3l9 «f £fi 

#©ffiffl#f^stflsr*©M^^$*tftffl-rs 

fcj^««f§7£ffx5 0 

[0014] 8i^#j^l,fc*^tt:b%T0Si6 20 
B, T>f^lKJ;i3Sm§n. tJJ#S3. ^#H5, 
S«S7teJ:fffifB->7f 8 *^orJfSS 1 0 KA^ 

B WS«5 6 fc J: CflaJSS 3 r 7 > r ^ 1 *• 6Sitfe 

[0015] sifli 1 2 », att^^eoft-^^sff 30 

0. a*^©TDDJg|ffl{C|W|fflL'T^]@li3-6?r$IJfP 

[0016] H2B*jlteta|Tfflosri'-fex^©7 

hTDMA-TDD*fflt,»5ti^fcoHt:ift?l3-r 
1 7 U-A©JMJH#SB$HTK*fl/-t UO5 F#*T 
/stftO, jlffSff £fcfc4*a? F ( = T/2) r 

[ 0 0 1 7 ] M 3 BS«l©3§ff 5? A 3 > ift&fm 40 
1 2 Offlffi-TSM^iOlH^^-r. ( a ) BS11I1© 
(b)[SW©afifM5 
> if, ( c ) BSfi« 1 2 torn ST t) SiJiU? + *;i>© 

a© 3 ( d ) 1 2 ©jnw-rs xd „ 

F^3>^{f^f, (e) U-AlqBUB^^-r. 

fflt»SJS^*^f. -*-&*>*>, wti, i^-Aft 
©r~3fe©*a ? f ^ffl^rro ©sijffliff-^^i-r 
So s/c -r^-r©7 u-Atc$ijfjff-t*gff-rs©T 

B&<, ni©71/-Afi, ttofeTl=nXT© 50 


mtnx-ms? § „ cot ; j is-r siwo 

[0018] Hl*iJ:i^H3*#M0rejSg3~6* 

[0019] ST.. SJ#g3, 5 £D (T9 ) MK^O 
C©£ £{cttff#£#8tl,fcl f >C i^MS U> 
fc*. ^§316 B*.£tt LTfc < o tU§H4 Bff &X <£ 
t>. «{f«l 2£«fetff*~FKl£fiL. ft^ 

3l£g9 £i%LS-tfr, «-T5ff-E|©fiffl^fLLft 
t^J^tc-f-S,, sett, S«^7. l l^ilSlL. §ff 
fl 1 2 ©A^l^Jl^T^ is mv&fs pJfili 

[0 0 2 0] Aic, gffffil 2tTia»t *Jb©M 
F$-Y3>^f^ (03 (d) ) 4 

v F#^= 2-C*-5^6, 03 (e) ic^f j; "5 ic, M 
fflJ5^ + * ;v©§lf * -Y s > ^©5feal*> 6 - T/8 ©B#£ 

jwd#B. mi"<)UDt%immm<DmfEmffl (to) 

fgb^;b©i^BSft^©»#ra (±Q) -c 

[0 02 1 ] Ifctfot, C©^"r7U-A|^SWi# 

<t #(cufj(c$ijai-r5 1: <tK j: <o , mmom 
imizr o ft o 4 aa^osft ms± n 

*«t-T5C i*SnJ«l<b&S. aite«i©^ffl^f#6nfc 
[0 0 2 2] ffifcsy 5 8 teJ;^ff#IS4^9 B, *fit 

«ct xim^mmmommmommoiXPM^ih 

^mt?6b<DX&6 a tftlc-mxUTlcWfflTZ* 
[0 0 2 3] ST\ «a«gg£/fLTff^£«L 

/cti^©#tt^ F>uiwr s . -mcmm^mmsxu, 

©@f)jA^© < KSiMMTSt i^4>£ D 
[0 0 2 4] 04B4aS«Sg©m^W©Wf#4i^Hi5 
TSSr4)S 0 @0iA^©fj)*4^H'7 s U y F4 0 2, 
4 0 4, ^4 0 6 teJ;a i 'SKIs4 0 7 ic j; <0 H 

F4024M, tifl^4 0 3KA^§ti5 o «KS4 
0 3 ©ffi^jB, -f 7 'j'j F 4 0 4 T ttJ^)ffiT4 
0 5^t±WjSn£ o iSif@S4 0 3©ffl^B3Sfc 1 ^>f^ 
'J 9 F4 0 4(cJ;f3^i!SSn, »>7 ^ 4 0 6 fcJ;C>' 
isS4 0 7*}IfiL, ^W^'Jj F40 2KJ;(3A^ 

i^i^5nttfB4 o 3 (cw^A^-rSo 

[0 0 2 5] CCX\ ^J7<J y F*4 0 2fcJ:E>'4 0 4 
©iM3dB, Jf*iH4 0 3©*iJS4GdB 1 
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4 0 7©ti££LdB, &fI^-7£©ii££OdB, * 
A V' 'J v F 4 0 2 , ff |§84 0 3, y F 4 0 

4 , £ 4 0 6 fcJ:U«lt!i4 0 7 X'ffif&ZUZ, * 

g = £ • (1 -2 a ■ c o s 9 + a 2 ) 

ilt<?tl£„ CCf, 

/S = G-6, a = G-6-L = /3-L 

r*s„ Tftb^ /3B©S^Mir^3i #©*«#, 

a B IfUL- - L T I * 4 „ 

[0 0 2 6] t©M{f£0 5fC^T,, |3)g|Kfe^r. fit 
(AB;I/- «a, ffimmnei^T. 10 

[0 0 2 7] t CT\ 0 = 0 ©Jt£BIBfiBS©/t&«#s 
At < & 5 ifflffg flr, 0, 0 = 7r©ti^Bft'J§S© 
fcfe a *s A * < ft S i fflff g #«4> L X I >Z> . 

[0028] ^k, m i jc^L/cHftwcfc^r . 

«S»9 0ffl^*3E{fcS-&, 8T©fuffl<iH* 

ffl § ti s ft ^ o * f c -3 (,» r mm t h . 
[0029] 06 mm^y ** 8 ©!tt tt£^f 0 wMa 

ffiii!BW>7 Fa*itf„ c©gRc 
^VfJ:3K, {ifgv^SB, SfflfflSffitcftLTiiBW 20 

[0 0 3 0] 07 Bft^£3S 9 ©ffi^SftJ&SrTn-r. fit 

«BB#ryj£isu *sE«»w^«ff*a-r. cohk^-t 

±5K, 4 To ©iSSlrit^KttJ^mff^^fr^o 
[0 0 3 1] H8BH6tC7KL-fc#tt§4>ofif|->7^ 
£0 7 Kmt W*iS^**>om#l84Si *ffll>fc*£ 

[0032] cc-c, *BatB^7 5? 8<DMmni±&m 
(Dm^cmMt^-momm^mxh^. h 7 test 30 

fcj; -5 CC, S^IJT = 0 -CBM#l%4ffi 9 OHJ^JB^T* 
SOT, ffiffl^^SSOffiffifi^^iftt). -jlOffi 
ftflMB3S® T S fitlfl^ * *sjDDt> o fc 2 n k + 4> i 
ft£ 0 fifiT = T 0 t?Bfl-^6Sg9 Office t?*« 
fcft. fiffi^^^8©fifflfsSB7rr*^. -31©fiffl 
»1K (2n+l) jc+*£&5. JMT. 2T 0 St 
Bff ^Hfeig 9©W2eJ r±ttt 0 . -M©i4ffliB 
(2n+2) TT + ^SriittTS,, 2 To 

4 T„ arBff^4H9 ©tifc*j#i«£ Ti$iH"£ 
-iffi©fifflfiSS^2n7r + *Sr«^-r^ 0 tt 40 
_h©j;0ic, H^©ftffi4S&«i2n*:+*#>fc (2n 

+ 2) jt + </>sra^WK^frs. 

[0 0 3 3] C©J; -5 ftWfel,^, «~f SM^t© 

[ o o 3 4 ] 0 9 b* «ft^©n t3 m<tm<D~mz^ 

L, ftliB^^^iJffa, ffifSBWHtl^* (BER) 
Cd-CB, a^-»©i^5CBER=10- , i 

si ltcfc 93*1*1 2^©§{tAAu^£iffli-rs 

CliiCj;t3tf-ofc 0 COlKtt, -®©fiffl^2n7t© 50 


^cD-ifflOfiffiffii^a^ 2 n ?r + 0 ( n = 0 , 1 , 
2-) £T3£, WffgB 

... (D 

i§££, 2n7t + n©i#^i 1 ft##££&9 ©ffl#£B 
7 CC^Lfc <t 5 5C— JgagTSttS-tf. *-3BE R©tJ 

T PU#fiffl©iiS^¥^L 3 ti 5 J: 5 {£ L X fflg. L fcii 

[0 0 3 5] JSttS £ i - a 

i-5<(cont b e R^itictt nuhmmmhti 

SiliflOtSffi&^fflr & £ „ « a = - a a dBtB 

er= i o- 3 -c*£i-rsi, ff^iiD^fctisi 3r 

a, dB*fflir0dB{Ci5'3< Ci^tftWTSS. £1 

©gil*§wr$ij« i 4ti, Iaf7©lai4fci 
^.BO d Bifih 1 0 d Bic^Mf-So CltiiCj;^, -if 
©;V-7W#^- a, - 1 0 d B ££ D . «®*R±T7 

[0036] mtmi IB, Sff«l 2^0ASW 

^ccs^-r^o i(cj;5Ssa^ft<, sft 

~Oi*BER= 1 OO-oo^i&O, 0*t,ifi*ittA 

4©#asieiir£&s. mk, ««ni ikj:ss«m 
^At<Sft«i 2^©A*u^;^ffi<^§nro 

ilX.£Ci{Cft£ D 
[0 0 3 7 ] ftfe, BER©f&;tffi©LtW( (CCt 
BIO" 3 ) ^Sx.fc±i^fcB, ««^7©«sa£A* 

[0 0 3 8] Sfc, Btfa©f >f ^^ntffitSCiK: 

[ 0 0 3 9 ] 0 1 0 B*^Bj§irr.^»w©4iS*llSg 
^fyn^ittt*S. coSUisMSSB. W# 

H5, 6{C^T^^^>; y F2 1, 2 2»fcCi 
3, 4©^Tn^6©ff^Cc^^T€>. ««S7fcJ;^ 
1 0©ffiAiB, /W^V 7 F2 2*>6^§S3*iJ:iy : 4 

*i. ^ A V 'J » F©tt»<h LXm&fr 3 d B *£fcfe, 

was 1 0 (omm 6 d b , niin 1 0 ©tfiAiJ©fi^ 


2 1 , 2 2 0— HifcWirattKWSSKftittl 
B, WiHl 0©ffJf§B3 dBCDJtaj-r^ftf. 3 etc, 
ffl^ffll©^ -f 7 'J y ¥22 Kf^A-T«J#gi£ffll4tl«. 
«8H©Wf#£ 3 d B±tf SKtf-C, ffi^WOfi-^U^ 

[ 0 0 4 0 ] 0 1 1 B*^stziiftM©ft««i§g 

313, 4(CftitA-f^';^F3 1, 3 2%ffi*Ci 

£ S& S o -> W7" U ? F 3 1 $ fcB 3 2 © 10 

^-rtifr-ufr hommmmwi 5 tc «t 53 aj? 3 ft. « 

«31 7 J: «J/ ^ * 8 £^ b TteifiH 1 0 (c A^J 3 

/Wt/'J jF31 Sfc«3 2K3*6tlS. Lfc#s~>T, 
C ©H*«©t§£fc , ^-HJS^fc «fc ^ - J| jfeft i 

mtnfflC"-4-?V y F©ttJf £ Lt}|*^3 d B&& 
fcfe, if l@£ 1 0 <D$m* 6 d B , IfigH 1 0 ©HfcftflM 
©ff-tu^;l/§3 d Bi**Si£:>5*s&€>o Sfc, ;W7* 
y? F3 1, 3 2©-^*»-H*Wil5iaKW#SK 20 
fUftB, 0©«f#fi3 dB©i|Jp-C?|ftf 0 

[ 0 0 4 n 0 1 2 B*iwm0ii»©^4«g 

S4^jK2#ffl|A 1 90° >W:/y 9 F*SHB1 8 
0 ' ;W :/•; 9 F^ffll^cfc^jafs^-C*^) C t*s 
±j£©HS6«£A£ T^t^, /Wr/y^F 

4 1, 4 2m c©lffl{c««g7-i*^fctfJMIS 

10-1 i«g^7 - 2 fciCWBg 10-2 

<fc 9 rtitfJSig 3 i ^ 7" y 9 V 4 l £ ©Pal 30 

fc@Bg§ ft, ^ y' V v F 4 2 £ WS^4 i ©PbICC^ 
tt*S£S4 3 fcffi*. . Sfftt 1 2 ^©ff^5WM #fatfe 
fi^S4 3{C«fcr)tf5. 

[0 04 2] llii>60f», 7 1 rsft 3 
ft, ^SSI3fcJ;Mifr>7£8£/^r/W7 y 7 F 
4 1 icA*3ftS„ ^W^'y ? F4 1 a. c©fi#*n 
-^JC^ffiU 7 - l ^/coripBS 1 o - 

1 K, flfc£B«*§g 7-2 LTtiifsH 10-2 {CA 

iiilH 10-1. 10 -2<Dms\HMt^4 7 
y ? f 4 2 cc j; n s ft . *frttfei=rg 4 3^ # 40 

§S4^^LTT>r^2^6SS3ftSo %%Wifrh 
©«fttt, T>r^2T^ff3ft, $J#H4 4/M/C^ 

?-y ? F4 1 KA^jsns. >w^y jF4i bc© 
m^4ro(c^SBL. -#B««ii7 - 1 £/M/r«s 
H 1 0 - 1 (C. «Bi«S7 - 2 £/lLTtpggl 1 0 
- 2 KA^f if ifig 10-1, 10-2 ©«gffi^ 
tt^-Y^'J ? F4 2Kj;t3^)S3ft, £111313 4/1- LT 
T>r^ 1^6^ft§ftSo 

[0 04 3] |&-&t,> L«H^»Ji[3I^©»ff^f 5 
iCB, $ 8 fc «fcCfli#36£S 9 -f 7 'J 9 F 50 
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4 1 i«^7 -1,7- 2 iOIHIKiaW, £M« 1 2 

^©«fi-^©#tt£titeig 10-1, 1 0 - 2 ©tftfj 
artf^^sr-ras. lj5»o. *©J;^K-rsi, ^ 
aiaisj&sfisa-rs. ^wcc#^^i, ±f]^-r^ft 
^^tt^ L r aii^ ^§ff f 5 ft # cc r it , 

©eft ij *«iffl-r s k «® l r ^ & t ^ * c r*n 

[ 0 0 4 4 ] 0 1 3 B^H^tfeMofiilEW^gP^WK^ 
-f 7 a * D , IW^iTWfii ©jR# 

©m^^sm-rsti^©#)SM*^-r 0 co^kb. 
wis 10-1, 10-2 ©aj^ic^ft^-ft^tte^ 

114 4. 4 5 -eft-eftiCi^^Sftfc^* 
M^'J?F48Kj:f)^fi!cU SaH 1 
HI 2{Cffi^^S 0 

[0 04 5] ifc, TO^oM^wsKS-rsor 
$>ftB, fulS->7 * 8 i^r6jtt*g^4 3 t %m 1 2 K 
^LfcfigK^WftBctl^ 

[0046] 

^>o ^s«sg©ff^©-^i3*^^tfjo, -e© 

M 0 **>ffl5EIBfelJ: i & -o fci » ic^SitM©^!^^ 
ttiUr«Sgi L.r©MI# ; &fiT3'ii5 c i tc J: 0 , 
^^©ftl^^Micl^ih-r * 5„ 
[0 04 7] * ft:, ^-f ^y » K*fflHfct»^{CB. W 
g|g*s 2 # iilWff 2 SiRfiiSt? * , J: 0 -H©g 
^WllttS. iiHig^^JiaBUfctS^KB. - 
^©iiliH^^Ofcti^rfe 6 d BOW^ffiTrrtr 

f i§ffH--©^«^©EgCc J: r B, ±0 ft#© 

[Hffi©fiW&#M3] 

[HI] ^B^^-^tWofiaS^iiag^^T^n „ 
[ H 2 ] XmtWvm V^7i"zy, 7?S© 7^A7^ 

[S3 ] si«©jigft * ^ s >^isM«ojniffl-rs 

M^iOSft^fHriO. (a) B**if©^U- 
A 5f 3 > ( b ) BSi«©$iW{f ^ f 3 > 
(c) BSfiffifcfcWST f 3fM»?i'*Jb©Sff $J 3 

> ( d ) K&fmvmm? s^^$Y3^f 

^, (e) B7U"ApJMf^*^-To 

[04 ] «g««g©mMt ©Wf^f^-j-sa 

[05] ;l-^Mf a ifijff g i ©M«4^-r0 o 

[06 ] fiffl^7*0#tt^ta. 


(6) 

9 

[0 7] m^tmvfttsmi^m-rm* 

[ 0 8 ] I6K^l fcf$14£ h -om^y $iH7CC7K 

[09] mwnom^mmio-m^rm. 
[0io] *^H^^^^»ij©tes**ag?T7KT^ci 

^fM0 

[sin ^mmE.mmm<Dm&pmm&^^u 

[012] ^H^^H^ttMoftES^HSg^^T^n io 
[013] HHHftMcof[|IEW?:gP5J»K^T^n ? i> 

mm®. 

[014] «««g£^-t:/n 3 f 

mm®. 

[015] td D*s©*Mi^**«-raftE$i«tg 
B©se*w*^-r^a ? z mm®. 

1 , 2, 14 1, 14 2 T>rf" * 
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* 3 ~ 6 , 151, 152 im%s 

7, 7-i. 7-2, ii mm 

8 <£fr>7£ 

9 ff^?££3g 

10, 1 0 - 1, 10-2, 145, 146 fflsH 

12 &tmm 

13 ®#is»)$tfttas 

1 4 SUiflSP 

2 1. 22, 31, 32, 41, 42, 46 'j 

y F 

43, 4 4, 4 5 ^frttfe^g 
4 0 1 KMm^ 
4 0 2. 4 04 /Wr/y » F 

403 tmm 

4 0 5 ffi^iS? 

4 0 6 fiffl->7* 

40 7 ft&£ 

1 4 3, 1 44 




~~u i_r 


rLoruirtnjirLJir^^ 




